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(54) Heater/Cooler unit of automotive air conditioning device 

(57) A heater/cooler unit (10) of an automotive air 
conditioning device comprises a casing (12) which has 
air inlet (18) and outlet openings. An air mixing chamber 
is located just upstream of the air outlet opening. A first 
air flow passage extends from the air inlet opening to 
the air mixing chamber. A second air flow passage 
extends from a downstream part of the first air flow pas- 
sage to the air mixing chamber. A third air flow passage 
extends downstream from the air mixing chamber. An 
evaporator (14) is installed in an upstream part of the 
first air flow passage for cooling air passing there- 
through. A heater core (1 6) is installed in the second air 
flow passage for warming air passing therethrough. A 
mix door (22) is arranged to control the rate between the 
amount of air directly led to the mixing chamber from the 
first air flow passage and the amount of air directed to 
the second air flow passage from the first air flow pas- 
sage, A ventilation door is arranged to control the rate 
between the amount of air directed from the air mixing 
chamber to the air inlet opening and the amount of air 
directed from the air mixing chamber toward the third air 
passage. The evaporator and the heater core are 
arranged generally in parallel with each other and 
arranged to define therebetween an upstream portion of 
the first air flow passage. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates in general to an auto- 
motive air conditioning device, and more particularly to 
a heater/cooler unit of the air conditioning device, which 
is usually mounted under an instrument panel of the 
vehicle. More specifically, the present invention is con- 
cerned with a heater/cooler unit which, irrespective of a 
compact construction thereof, can feed the passenger 
room with a sufficiently cooled air in a full-cooling mode. 

2. Descripti on of the Prior Art 

In order to clarify the task of the present invention, 
one conventional heater/cooler unit of an automotive air 
conditioning device will be described with reference to 
Fig. 6 of the accompanying drawings. 

The conventional heater/cooler unit 100 comprises 
a casing 1 1 0 which has an air inlet opening 1 12 which is 
connected to an air intake unit "IU". 

The air intake unit "IU" comprises a blower chamber 
114 in which an electric blower 116 is operatively 
installed. An outside air inlet passage 1 18 and an inside 
air inlet passage 120 are connected to the blower cham- 
ber 114. A flow rate control door 122 is arranged to 
adjust the rate between the open degree of the outside 
air inlet passage 1 1 8 and that of the inside air inlet pas- 
sage 120. In the illustrated condition, the inside air inlet 
passage 120 is fully closed and the outside air inlet pas- 
sage 1 18 is fully opened. Thus, in this case, upon ener- 
gization of the blower 116, only outside fresh air is 
enforcedly led into the casing 110 through the blower 
chamber 114. 

Within an upstream part of the casing 110, there is 
installed an evaporator 124 which cools air passing 
therethrough. Within a middle lower part of the casing 
1 10, there is installed an inclined heater core 126 which 
heats air passing therethrough. In front of the heater 
core 126, there is installed a mix door 128 which con- 
trols the amount of air directed to the heater core 126. 
With these parts, the casing 110 have a cooled air pas- 
sage "CP", a heated air passage "HP" and an air mixing 
chamber "MC" defined therein. That is, the cooled air 
passage "CP" extends directly from the evaporator 124 
to the mixing chamber "MC", and the heated air pas- 
sage "HP" extends from a rear face of the heater core 
1 26 to the mixing chamber "MC". 

A ventilation opening 130 is formed in a down- 
stream end of the casing 110, through which condi- 
tioned air to be blown to an upper portion of a 
passenger room passes. The ventilation opening 130 
has a ventilation door 132 pivotally connected thereto. 
Designated by numeral 134 is a defroster opening 
through which cooled air to be blown to an inner surface 
of a windshield passes, and designated by numeral 136 



is a foot space opening through which warmed air to be 
blown to a lower portion of the passenger room passes. 
These openings 134 and 136 have a defroster door 138 
and a foot space door 1 40 respectively. 
5 When, in the illustrated condition, the blower 1 16 is 

operated, air is forced to flow in the casing 1 1 0 in a man- 
ner as is indicated by solid line arrows and led into a 
passenger room (not shown) through the ventilation 
opening 130. 

w However, due to inherent construction, the above- 
mentioned conventional heater/cooler unit 100 has the 
following drawbacks. 

First, the unit 100 is bulky in construction because 
the evaporator 124 and the heater core 126 are 

75 arranged in the casing 110 without considering the 
space saving which is needed particularly in case of 
compact cars. 

Second, the unit 100 fails to exhibit a satisfied oper- 
ation in a full-cooling mode. That is, in the full-cooling 

20 mode, the mix door 128 assumes the illustrated full- 
closed position to fully block the heater core 126, and 
the ventilation door 132 assumes the illustrated full- 
open position to fully open the ventilation opening 130. 
However, under this condition, due to nature of air, 

25 before being led to the ventilation opening 130, part of 
air in the mixing chamber "MC" is directed toward the 
heater core 126, heated there and returned to the mix- 
ing chamber "MC", as is indicated by a broken line 
arrow. In this case, the cooled air having been directly 

30 led to the ventilation opening 130 from the evaporator 
1 24 through the cooled air passage "CP" is heated or at 
least warmed by the loitering heated air. In order to elim- 
inate such drawback, various measures have been hith- 
erto proposed, one being a measure of using a 

35 separate damper door which, as is described in Japa- 
nese Patent First Provisional Publication 56-8,712, 
blocks the heated air passage "HP" in the full-cooling 
mode, and the other being a measure of using a shut 
valve which, in the full-cooling mode, shuts the supply of 

40 hot water (viz., engine cooling water) to the heater core 
126. However, even these measures have failed to 
exhibit a satisfied result. 

SUMMARY OF THE INVENTION 

45 

It is therefore an object of the present invention to 
provide a heater/cooler unit of an automotive air condi- 
tioning device, which is free of the above-mentioned 
drawbacks. 

so According to a first aspect of the present invention, 
there is provided a heater/cooler unit of an automotive 
air conditioning device, which comprises a casing hav- 
ing air inlet and outlet openings formed therein, the air 
outlet opening being the opening through which condi- 

55 tioned air to be blown to a passenger room passes; 
means defining in the casing an air mixing chamber 
located just upstream of the air outlet opening; means 
defining in the casing a first air flow passage which 
extends from the air inlet opening to the air mixing 
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chamber; means defining in the casing a second air 
flow passage which extends from a downstream part of 
the first air flow passage to the air mixing chamber; 
means defining in the casing a third air flow passage 
which extends downstream from the air mixing cham- 
ber; an evaporator installed in an upstream part of the 
first air flow passage for cooling air passing there- 
through; a heater core installed in the second air flow 
passage for warming air passing therethrough; a mix 
door arranged to control the rate between the amount of 
air directly led to the mixing chamber from the first air 
flow passage and the amount of air directed to the sec- 
ond air flow passage from the first air flow passage; and 
a ventilation door arranged to control the rate between 
the amount of air directed from the air mixing chamber 
to the air inlet opening and the amount of air directed 
from the air mixing chamber toward the third air pas- 
sage, wherein the evaporator and the heater core are 
arranged generally in parallel with each other and 
arranged to define therebetween an upstream portion of 
the first air flow passage. 

According to a second aspect of the present inven- 
tion, there is provided a heater/cooler unit of an automo- 
tive air conditioning device, which comprises a casing 
having air inlet and outlet openings formed therein, the 
air outlet opening being the opening through which con- 
ditioned air to be blown to a passenger room passes; 
means defining in the casing an air. mixing chamber 
located just upstream of the air outlet opening; means 
defining in the casing a first air flow passage which 
extends from the air inlet opening to the air mixing 
chamber; means defining in the casing a second air 
flow passage which extends from a downstream part of 
the first air flow passage to the air mixing chamber; an 
evaporator installed in an upstream pat of the first air 
flow passage for cooling air passing therethrough; a 
heater core installed in the second air flow passage for 
warming air passing therethrough; a mix door arranged 
to control the rate between the amount of air directly led 
to the mixing camber from the first air flow passage and 
the amount of air directed to the second air flow pas- 
sage; and a ventilation door arranged to control the 
open degree of the air outlet opening, wherein the ven- 
tilation door is arranged to partially block the communi- 
cation between a downstream part of the second air 
flow passage and the mixing chamber when assuming a 
position to fully open the air outlet opening. 

According to a third aspect of the present invention, 
there is provided a heater/cooler unit of an automotive 
air conditioning device, which comprises a casing hav- 
ing air inlet and outlet openings which are connected 
through an air flow passage; an evaporator installed in 
the air flow passage; a heater unit installed in the air 
flow passage at a position downstream of the evapora- 
tor, the heater unit being positioned above the evapora- 
tor; a partition wall by which the air flow passage is 
partitally defined, the partition wall being arranged 
between the evaporator and the heater core to define an 
air inlet passage which extends from the air inlet open- 



ing to a front face of the evaporator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 Other objects and advantages of the present inven- 
tion will become apparent from the following description 
when taken in conjunction with the accompanying draw- 
ings, in which: 

io Fig. 1 is a sectional view of a heater/cooler unit 
which is a first embodiment of the present inven- 
tion; 

Fig. 2 is a view similar to Fig. 1, but showing a sec- 
ond embodiment of the present invention; 

15 Fig. 3 is a view similar to Fig. 1, but showing a third 
embodiment of the present invention; 
Fig. 4 is a view similar to Fig. 1 , but showing a fourth 
embodiment of the present invention; 
Fig. 5 is a sectional of a heater/cooler unit which is 

20 a fifth embodiment of the present invention; and 

Fig. 6 is a sectional view of a conventional 
heater/cooler unit of an automotive air conditioning 
device. 

25 DETAILED DESCRIPTION OF THE EMBODIMENTS 

Referring to Fig. 1, there is shown a heater/cooler 
unit 10 A of a first embodiment of the present invention. 
The unit 10A comprises a casing 12 which, when 

30 assembled in a vehicle, stands in front of a passenger 
room assuming the illustrated posture wherein the 
upper part (that is the part where parts 24, 30, 26 and 
32 are provided) of the casing 12 as viewed in the draw- 
ing is positioned at the uppermost place. Within the cas- 

35 ing 1 2, there are installed an evaporator 1 4 and a heater 
core 1 6 which are arranged horizontally and in parallel 
with each other. As shown, the heater core 16 is posi- 
tioned above the evaporator 14. The evaporator 14, for 
cooling air passing therethrough, receives the cold, low 

40 pressure and atomized liquid refrigerant from a thermo- 
static expansion valve (not shown), and the heater core 
16, for heating air passing therethrough, receives the 
heated water from a water jacket of an engine (not 
shown). 

45 The casing 12 has at a position above the evapora- 
tor 14 an air inlet chamber 18 which has an air inlet 
opening 1 8a connected to an air intake unit (not shown). 
A partition wall 18b defines an air inlet passage which 
extends from the air inlet chamber 1 8 to a front face of 

so the evaporator 14. 

The air intake unit has substantially the same con- 
struction as the above-mentioned air intake unit "III" 
(see Fig. 6). That is, both outside air and inside air can 
be led into the air inlet chamber 1 8 through the air intake 

55 unit. 

The air in the air inlet chamber 1 8 passes through 
the evaporator 1 4 and comes to a lower part of a cooled 
air passage "CP" and turns upward there, as is indi- 
cated by solid line arrows. 
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A heater core inlet passage 20 is defined in the cas- 
ing 12, which extends from a downstream part of the 
cooled air passage "CP" to a front face of the heater 
core 16. At the downstream part of the cooled air pas- 
sage "CP", there is pivotally installed a mix door 22 
which can control the amount of air directed to the 
heater core 16. A heated air passage "HP" is defined in 
the casing 12, which extends from a rear face of the 
heater core 16 to a mixing chamber "MC" which is 
defined at a terminal end portion of the cooled air pas- 
sage "CP". Thus, it will be appreciated that the mix door 
22 can control the rate between air amount directly led 
to the mixing chamber "MC" and air amount directed to 
the heater core 1 6. 

At a downstream part of the mixing chamber "MC", 
there are defined three openings, which are a ventila- 
tion opening 24 through which conditioned air to be 
blown to an upper portion of the passenger room 
passes, a defroster opening 26 through which condi- 
tioned air to be blown to an inner surface of a windshield 
passes, and a foot space opening 28 through which 
conditioned air to be blown to a lower portion of the pas- 
senger room passes. In fact, ducts (not shown) extend 
from the foot space opening 28 to the lower portion for 
conveying warm air to warm feet of passengers. The 
ventilation opening 24 and the defroster opening 26 
have control doors 30 and 32 for controlling the open 
degree of the openings 24 and 26 respectively. For ease 
of understanding, the control doors 30 and 32 will be 
referred to as a ventilation door 30 and a defroster door 
32 in the following. Although not shown in the drawing, 
also the foot space opening 28 has a control door. 

The casing 12 is formed at a lower portion thereof 
with a drain port 8. 

The mix door 22 is linked to a control lever (not 
shown) which is arranged in a control panel and manu- 
ally operated by a driver. In place of the manual opera- 
tion, the mix door 22 may be moved by an actuator 
which is electrically controlled by the control lever. In a 
full-cooling mode of the unit 10A, the mix door 22 fully 
closes the heater core inlet passage 20 while fully open- 
ing the cooled air passage "CP", while, in a full hot 
mode, the mix door 22 fully opens the heater core inlet 
passage 20 while fully closing the cooled air passage 
"CP". 

When the mix door 22 assumes an intermediate 
position, part of the cooled air from the evaporator 14 is 
directly led to the mixing chamber "MC" as is indicated 
by solid line arrows, and other part of the cooled air from 
the evaporator 14 is directed toward the heater core 16 
and led to the mixing chamber "MC" after being warmed 
by the heater core 16. as is indicated by broken line 
arrows. Thus, in the mixing chamber "MC", the cooled 
air and the warmed air are mixed to provide conditioned 
air of a desired temperature which is fed to the passen- 
ger room. 

The ventilation door 30, the defroster door 32 and 
the foot space door of the foot space opening 28 are 
linked to a blow mode lever (not shown) which is 



arranged also in the control panel. That is, when a ven- 
tilation mode is selected by the blow mode lever, only 
the ventilation door 30 is opened. While, a bi-level mode 
is selected, the ventilation door 30 and the foot space 
5 door are opened and the defroster door 32 is closed. 

In the following, advantages of the heater/cooler 
unit 10A of the first embodiment will be described. 

Since the evaporator 1 4 and the heater core 1 6 are 
arranged horizontally in parallel with each other and a 
io space defined therebetween is used as the air inlet pas- 
sage, the unit 10A can be constructed compact in size. 
That is, space saving is practically carried out in the unit 
10A. 

In the full-cooling mode, the mix door 22 fully opens 

is the cooled air passage "CP" and the ventilation door 30 
fully opens the ventilation opening 24 as is shown in Fig. 
1 . In this mode, a straight passage for the cooled air is 
provided, which includes the cooled air passage "CP" 
and the mixing chamber "MC". That is, in this mode, the 

20 sufficiently cooled air from the evaporator 14 can be 
smoothly led to the ventilation opening 24 after turning 
upward at the lower portion of the cooled air passage 
"CP". A so-called speedy cooling of the passenger room 
is thus achieved. 

25 Due to provision of the drain port 8, condensed 
water from the evaporator 14 can be easily discharged 
to the outside of the casing 12. 

Referring to Fig. 2, there is shown a heater/cooler 
unit 1 0B of a second embodiment of the present inven- 

30 tion. 

Since the unit 10B of this embodiment is similar to 
the above-mentioned first embodiment 10A, only por- 
tions which are different from those of the first embodi- 
ment will be described in detail in the following for ease 

35 of description. 

In this second embodiment 10B, the evaporator 14 
is somewhat inclined. Preferably, the inclination angle of 
the evaporator 14 relative to a horizontal flat surface 
(not shown) is about 5° to about 20°. 

40 With the inclined arrangement of the evaporator 1 4, 
discharging of the condensed water of the evaporator 
14 through the drain port 8 is much easily carried out as 
is shown by solid arrows. 

Referring to Fig. 3, there is shown a heater/cooler 

45 unit 10C of a third embodiment of the present invention. 
Since the unit 10C of this embodiment is similar to 
the above-mentioned first embodiment 10A, only por- 
tions which are different from those of the first embodi- 
ment 10A will be described. 

so As is shown in the drawing, the ventilation door 30 
of this third embodiment 10C is longer than the door 30 
of the above-mentioned first embodiment 10A. 

When assuming the illustrated full-open position, 
the ventilation door 30 can partially block at a leading 

55 end portion 30a thereof the communication between the 
heated air passage "HP" and the mixing chamber "MC". 
That is, in the full-open position, the leading end portion 
30a of the ventilation door 30 projects into a junction 
part defined between the heated air passage "HP" and 
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the mixing chamber "MC". Furthermore, in the full-open 
position, the ventilation door 30 can serve as a guide 
means which smoothly guides the air in the mixing 
chamber "MC" toward the ventilation opening 24. That 
is, in such a full-open position, the control door 30 is so 
postured or inclined as to extend in parallel with the 
direction along which the air flows toward the ventilation 
opening 24 through the mixing chamber "MC". 

In the full-cooiing mode of the unit 10C, the mix 
door 22 fully opens the cooled air passage "CP" (that is, 
fully closes the heater core inlet passage 20) and the 
ventilation door 30 fully opens the ventilation opening 
24, as shown. Thus, under this condition, the air which 
has been sufficiently cooled by the evaporator 14 is per- 
mitted to flow in a manner as is indicated by solid line 
arrows and blown into the upper portion of the passen- 
ger room through the ventilation opening 24. Thus, sim- 
ilar to the case of the above-mentioned conventional 
unit 100 of Fig. 6, loitering part of air in the mixing cham- 
ber "MC" is directed toward the heater core 16 through 
the heated air passage "HP", as is indicated by a broken 
line arrow. 

However, as has been mentioned hereinabove, 
according to the third embodiment 10C of the invention, 
in such a full-open position, the ventilation door 30 par- 
tially blocks the communication between the heated air 
passage "HP" and the mixing chamber "MC". Thus, the 
loitering air warmed by the heater core 16 is blocked 
from smoothly returning to the mixing chamber "MC". 
Furthermore, due to the air guide function possessed by 
the ventilation door 30 in the full-open position, the 
undesired loitering flow of air toward the heated air pas- 
sage "HP" from the cooled air passage "CP" is mini- 
mized. Thus, the sufficiently cooled air from the 
evaporator 14 is prevented from being affected or 
warmed by the loitering warmed air. That is, the 
heater/cooler unit 10C of this third embodiment can 
exhibit a satisfied operation in the full-cooling mode. 

In addition to the above, the heater/cooler unit 10C 
of the third embodiment has the following advantages. 

Because the ventilation door 30 is arranged to 
serve as a so-called multi-function door, the unit 10C 
can be constructed much compact in size and low in 
cost. In fact, there is no need of using a separate 
damper door and/or a shut valve, which would be used 
in the above-mentioned conventional heater/cooler 
units. 

Partial blocking of the heated air passage "HP" 
means a partial communication between the heated air 
passage "HP" and the mixing chamber "MC". Thus, 
when the mix door 22 assumes a position to open the 
heater core inlet passage 20. the air passing through 
the passage 20 and the heater core 1 6 can be led to the 
mixing chamber "MC" through the heated air passage 
"HP". This brings about an appropriate mixing in the 
mixing chamber "MC" between heated air from the 
heater core 16 and cooled air from the evaporator 14, in 
a mode other than the full-cooling mode. 

The heater/cooler unit 10C can exhibit a satisfied 



function also in a so-called bi-level mode wherein 
cooled air is blown to the upper portion of the passenger 
room through the ventilation opening 24 and warmed air 
is blown to the lower portion of the passenger room 

5 through the foot space opening 28. That is, in such bi- 
level mode, the ventilation door 30 is haffly opened, the 
defroster door 32 is fully closed, the control door (not 
shown) of the foot space opening 28 is halfly opened 
and the mix door 22 is halfly opened. Thus, cooled air 

10 flow from the evaporator 14 is divided by the halfly 
opened mix door 22 into two flows, one being a flow 
directed toward the mixing chamber "MC" and a flow 
directed to the heater core 16. The cooled air flow 
directed to the mixing chamber "MC" is blown to the 

75 upper portion of the passenger room through the halfly 
opened ventilation opening 24. While, the air flow 
directed to the heater core 16 is heated or warmed 
when passing through the same and directed toward 
the mixing chamber "MC". Because, in this condition, 

20 the ventilation door 30 has the leading end portion 30a 
deeply projected into the mixing chamber "MC" as is 
shown by a broken line, major part of the warmed air 
flow from the heater core 16 is reflected by the leading 
end toward the foot space opening 28. Thus, the 

25 warmed air is blown to the lower part of the passenger 
room through the halfly opened foot space opening 28. 
Thus, in this bi-leve! mode, the head of each passenger 
can be kept relatively cool and the feet can be kept rel- 
atively warm, which provides the passengers with com- 

30 fortable feeling. 

Referring to Fig. 4, there is shown a heater/cooler 
unit 10D of a fourth embodiment of the present inven- 
tion. 

Since the unit 1 0D of this fourth embodiment is sim- 
35 ilar to the above-mentioned unit 10C of the third embod- 
iment, only parts and constructions which are different 
from those of the third embodiment 10C will be 
described in detail in the following for ease of descrip- 
tion. 

40 As shown in Fig. 4, in this fourth embodiment 10B, 
the mix door 22 has an extension part 22a integrally 
connected thereto. That is, a so-called butterfly door is 
employed, which includes the mix door 22 and the 
extension part 22a. If desired, the extension part 22a 

45 may be bent toward the heater core 1 6. 

• As shown in the drawing, when, with the ventilation 
door 30 assuming the full-open position, the mix door 22 
fully closes the heater core inlet passage 20, the exten- 
sion part 22a contacts the leading end portion 30a of 

so the ventilation door 30. 

That is, in the full-cooling mode of the heater/cooler 
unit 10D. the communication between the heated air 
- passage "HP" and the mixing chamber "MC" is com- 
pletely blocked by the leading end portion 30a of the 

55 ventilation door 30 and the extension part 22a of the mix 
door 22. Thus, in this fourth embodiment 10B, the suffi- 
ciently cooled air from the evaporator 14 can be much 
effectively fed to the upper portion of the passenger 
room through the ventilation opening 24 in the full-cool- 
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ing mode. 

As is understood from the drawing, when the mix 
door 22 is pivoted to open the heater core inlet passage 
20, the extension part 22a is simultaneously moved to 
partially open the communication between the heated 5 
air passage "HP" and the mixing chamber "MC". In this 
case, the air having been warmed when passing 
through the heater core 16 can be led into the mixing 
chamber "MC" to mix with the sufficiently cooled air 
from the evaporator 14, and thus, conditioned air can be 10 
fed to the upper portion of the passenger room through 
the ventilation opening 24, 

In the bi-level mode wherein both the ventilation 
door 30 and the mix door 22 are halfly opened, the lead- 
ing end portion 30a of the ventilation door 30 is deeply 75 
projected into the mixing chamber "MC and the exten- 
sion part 22a of the mix door 22 is projected into the 
heated air passage "HP". Thus, major part of the 
warmed air flow from the heater core 16 is more effec- 
tively led to the foot space opening 28, and thus, more 20 
warmed air can be blown to the lower part of the pas- 
senger room. 

Referring to Fig. 5, there is shown a heater/cooler 
unit 10E of a fifth embodiment of the present invention. 

Since the unit 1 0E of this fifth embodiment is similar 25 
to the above-mentioned conventional unit 100 of Fig. 6. 
only parts which are different from those of the conven- 
tional one will be described for ease of description. Sim- 
ilar parts are designated by the same numerals. 

As shown in Fig. 5, in this fifth embodiment 10E, the 30 
ventilation opening 132 has a uniquely arranged ventila- 
tion door 34. That is, when assuming a full-open posi- 
tion, the ventilation door 34 can partially block the 
communication between the heated air passage "HP" 
and the mixing chamber "MC". For achieving this func- 35 
tion, the ventilation door 34 is hinged to a lower portion 
of the ventilation opening 132, which is near the heater 
core 126 as shown. 

In the full-cooling mode of the heater/cooler unit 
10E, the communication between the heated air pas- 40 
sage "HP" and the mixing chamber "MC" is partially 
blocked by the ventilation door 34, and thus, the loitering 
air warmed by the heater core 126 is suppressed from 
smoothly returning to the mixing chamber "MC". Thus, 
the sufficiently cooled air from the evaporator 124 is pro- 45 
tected from being affected or warmed by the loitering 
warmed air, and thus the sufficiently cooled air from the 
evaporator 124 can be effectively led to the upper por- 
tion of the passenger room through the ventilation open- 
ing 132. 50 

In the bi-level mode wherein both the ventilation 
door 34 and the mix door 128 are halfly opened, the 
leading end portion of the ventilation door 34 is deeply 
projected into the mixing chamber "MC" as is shown by 
a broken line, which promotes the flow of cooled air from 55 
the evaporator 124 into the ventilation opening 132 as 
well as the flow of warmed air from the heater core 126 
into the foot space opening 1 36. 



Claims 

1 . A heater/cooler unit of an automotive air condition- 
ing device, comprising: 

a casing having air inlet and outlet openings 
formed therein, said air outlet opening being 
the opening through which conditioned air to be 
blown to a passenger room passes; 
means defining in said casing an air mixing 
chamber located just upstream of said air outlet 
opening; 

means defining in said casing a first air flow 
passage which extends from said air inlet 
opening to said air mixing chamber; 
means defining in said casing a second airflow 
passage which extends from a downstream 
part of said first air flow passage to said air mix- 
ing chamber; 

means defining in said casing a third air flow 
passage which extends downstream from said 
air mixing chamber; 

an evaporator installed in an upstream part of 
said first air flow passage for cooling air pass- 
ing therethrough; 

a heater core installed in said second air flow 
passage for warming air passing therethrough; 
a mix door arranged to control the rate between 
the amount of air directly led to the mixing 
chamber from said first air flow passage and 
the amount of air directed to said second air 
flow passage from said first air flow passage; 
and 

a ventilation door arranged to control the rate 
between the amount of air directed from said 
air mixing chamber to said air outlet opening 
and the amount of air directed from said air 
mixing chamber toward said third air passage, 

wherein said evaporator and said heater 
core are arranged generally in parallel with each 
other and arranged to define therebetween an 
upstream portion of said first air flow passage. 

2. A heater/cooler unit as claimed in Claim 1 , in which 
said first air flow passage is curved to have a lower 
portion at which cooled air from the evaporator is 
turned upward toward the air outlet opening. 

3. A heater/cooler unit as claimed in Claim 2, in which 
said heater core is positioned above said evapora- 
tor. 

4. A heater/cooler unit as claimed in Claim 3, in which 
said casing is formed at a lower portion thereof with 
a drain port through which condensed water from 
an external surface of said evaporator is discharged 
to the outside. 
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5. A heater/cooler unit as claimed in Claim 4, in which 
said evaporator is slightly inclined with respect to 
said heater core. 

6. A heater/cooler unit as claimed in Claim 1, further 5 
comprising: 



7. 



8. 



9. A heater/cooler unit as claimed in Claim 8, in which 
said mix door has an extension part which fully 
blocks said communication in cooperation with said 35 
ventilation door when said mix door assumes a 
given position to fully close said second air flow 
passage. 

1 0. A heater/cooler unit as claimed in Claim 9, in which, 40 
when, with said ventilation door assuming said 
given position, said mix door assumes the position 

to fully close said second air flow passage, said 
extension part of said mix door contacts the leading 
end portion of said ventilation door. 45 

11. A heater/cooler unit of an automotive air condition- 
ing device, comprising: 



means defining in said casing a second air flow 
passage which extends from a downstream 
part of said first air flow passage to said air mix- 
ing chamber; 

an evaporator installed in an upstream pat of 
said first air flow passage for cooling air pass- 
ing therethrough; 

a heater core installed in said second air flow 
passage for warming air passing therethrough; 
a mix door arranged to control the rate between 
the amount of air directly led to the mixing cam- 
ber from said first air flow passage and the 
amount of air directed to said second air flow 
passage; and 

a ventilation door arranged to control the open 
degree of said air outlet opening, 

wherein said ventilation door is arranged to 
partially block the communication between a down- 
stream part of said second air flow passage and the 
mixing chamber when assuming a position to fully 
open said air outlet opening. 

12. A heater/cooler unit as claimed in Claim 11, in 
which said ventilation door is hinged to a lower por- 
tion of said air outlet opening, which is near said 
downstream part of said second air f tow passage. 

13. A heater/cooler unit of an automotive air condition- 
ing device, comprising: 

a casing having air inlet and outlet openings 
which are connected through an air flow pas- 
sage; 

an evaporator installed in said airflow passage; 
a heater unit installed in said air flow passage 
at a position downstream of said evaporator, 
said heater unit being positioned above said 
evaporator; 

a partition wall by which said air flow passage 
is partitally defined, said partition wall being 
arranged between said evaporator and said 
heater core to define an air inlet passage which 
extends from said air inlet opening to a front 
face of said evaporator. 



means defining in said casing a defroster open- 
ing through which air to be blown to an inner 
surface of a windshield passages, said w 
defroster opening being exposed to said third 
air flow passage; and 

means defining in said casing a foot space 
opening through which air to be blown to a 
lower part of the passenger room passes, said 15 
foot space opening being exposed to said third 
air flow passage. 

A heater/cooler unit as claimed in Claim 1 , in which 
said ventilation door is so arranged and shaped as 20 
to partially block the communication between a 
downstream part of said second air flow passage 
and said mixing chamber when assuming a given 
position to fully open said air outlet opening. 

25 

A heater/cooler unit as claimed in Claim 7, in which 
said ventilation door has a leading end portion 
which is projected into a junction part between the 
downstream part of said second air flow passage 
and said mixing chamber when said ventilation 30 
door assumes said given position. 



a casing having air inlet and outlet openings so 

formed therein, said air outlet opening being 

the opening through which conditioned air to be 

blown to a passenger room passes; 

means defining in said casing an air mixing 

chamber located just upstream of said air outlet 55 

opening; 

means defining in said casing a first air flow 
passage which extends from said air inlet 
opening to said air mixing chamber; 
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